Efficient decontamination of pipeline system is an essential action in situations where a 20 drinking water distribution system is contaminated. The challenge in decontamination is 21 the fact that biofilms may protect faecal and pathogenic microbes against disinfectant after 22 contamination event. 1, 2 The one of the most frequently used cleaning method for drinking 23 water distribution networks is clorination. 3,4,5,6 Shock-chlorination can be used for 24 purification of microbial contaminated water distribution system in waterborne outbreaks. 25
As an example, shock-chlorination was applied to clean the network after the severe 26 waterborne outbreak in the Nokia city, Finland year 2007. Moreover, the traditional cultivation could take several days to weeks for reporting final 37 results 6 when PCR and FISH based assays can provide results faster. 8, 11, 12 In addition, the 38 FISH and PCR based techniques have been reported to be able to observe pathogenic 39 bacteria from water and biofilm samples when the traditional cultivation method was not 40 able to detect them. 13, 8 41
The aim of this study was to test how a pilot water distribution network can be cleaned 42 after contamination with bacteria using shock-chlorination. 43 44 45 2 THE EXPERIMENTAL SET-UP 46 47
The pilot distribution system consisted of a 400m long PEX plastic pipeline. Water flow in 48 the system was 1.8 l/min. The quality of water and growth of the biofilms was followed for 49 a period of one month prior the contamination phase. The progress of decontamination was 50 followed with the chlorine concentration, DAPI staining and heterotrophic plate counts 1 (HPC). The chlorine concentration used for shock-chlorination was 10 mg Cl 2 /l. During the 2 experiment two parallel outlet water and three biofilm samples were took in each sampling 3 point. 4
The experiments were carried out using Yersinia pseudotuberculosis strain, the closest 5 relative surrogate bacteria for severe human bacterial pathogen Yersinia pestis. The effect 6 of shock-chlorination for microbiological agents was followed with new molecular biology 7 techniques such as PMA-PCR and PNA-DVC-FISH assays for the determination of 8 viability of the surrogate bacteria. A photoreactive PMA compound cannot pass through 9 the cell membrane of a viable bacterial cell. When a cell membrane is damaged, the PMA 10 gets into the cell and covalently binds to the cell genome. The concentration and viability of Yersinia pseudotuberculosis cells decreased rapidly in 25 water and biofilm samples after start of the chlorination (Figure 1 and 2 
